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3,415,024 
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Mundelein, III. 60060 
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7 Claims. (C. 52-220) 

ABSTRACT OF THE DISCLOSURE 
A glazing panel supporting framework and building 

structure comprising a supporting framework of general 
ly vertical and horizontal hollow channel-like members 
having disposed therein a fluid-flow manifold system for 
heating and cooling the structure in accordance with tem 
perature conditions to thereby minimize the relative ex 
pansion and contraction between the supporting frame 
work and the glazing panels. The framework can be uti 
lized for a single wall or a complete building structure 
and, if desired, each separate wall can contain its own 
fluid-flow manifold radiant panel heating and chilling 
zoned control system. 

This invention relates to building structures and more 
particularly to the type incorporating glazing panels fitted 
within a framework structure. 
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ture and air and need not be continually replaced or re 
paired. Depending on temperature conditions, the fluid 
within the fluid-flow manifold system can be heated or 
cooled to offset the expansion or contraction of the glazing 
panels in relation to the supporting framework. A suitable 
pumping system is utilized to circulate the heating or 
cooling medium to uniformly heat or cool the framework 
structure. When the invention is employed with a complete 
building structure, such as a Swimming pool enclosure, 
each wall and the roof can be provided with its own fluid 
flow manifold system. In conjunction with the attendant 
pumping and temperature control systems, each wall and 
the roof can thereby be heated or cooled separately. For 
example, in particularly hot, sunny weather, the roof and 
the wall facing in a southerly direction can be cooled to 
a greater extent than the walls lying in the shade. As the 
sun shifts throughout the day, the cooling of each wall can 
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Building structures such as translucent and transparent 
curtain wall systems, patio, roof systems, skylights, swim 
ming pool enclosures, aircraft hangars, and Solariums are 
commonly constructed of glazing panels, made of, for 
example, plastic, fitted with a supporting framework. As 
presently constructed, gaskets, plastic sealing materials 
such as epoxy resin and the like, or various combinations 
of the foregoing are used to effect a seal between the glaz 
ing panels and the supporting framework. Due to the dif 
fering thermal characteristics of the glazing material, 
generally plastic, and the supporting framework, generally 
metal; inflexible fastenings such as bolting are not suit 
able since they do not properly permit expansion and 
contraction of the glazing panels in relation to the frame 
work structure. Gaskets, sealing materials or combina 
tions thereof are not entirely satisfactory as means of 
effecting a seal in that due to expansion and contraction 
of the glazing panels, moisture and air is not effectively 
sealed out, necessitating frequent replacement of the 
gaskets or other sealing material. Commonly employed 
materials for such structures are metal for the supporting 
framework and glazing panels of rigid and reinforced 
Plexiglas plastic, which plastic has a relatively large co 
efficient of thermal expansion ( 0.00004 inch/inch/ F.). 
In comparison, the coefficient of thermal expansion for 
aluminum is about 0.000013 inch/inch/ F. Accordingly, 
adequate provision for expansion and contraction of the 
material must be made, particularly when large glazing 
panels are utilized or when outdoor temperatures vary 
greatly. 
The present invention provides a building structure 

which minimizes the effect of expansion and contraction 
of the glazing panels and supporting structure. Briefly 
stated, the building structure of the present invention com 
prises a supporting framework of hollow channel-like 
members having disposed therein a fluid-flow manifold 
system for heating and cooling the structure in accordance 
with temperature conditions, thereby substantially elim 
inating the detrimental effects of expansion and contrac 
tion of the supporting framework in relation to the glazing 
panels. With the effects of expansion and contraction sub 
stantially eliminated, gaskets or other sealing materials 
used to seal the glazing panels within the supporting struc 
ture are thereby made more effective in sealing out mois 
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be regulated accordingly. Conversely, in cold weaher, the 
walls facing the wind direction can be heated to a greater 
extent than the sheltered walls or the roof. Thus, by 
cooling the framework structure in hot weather, by means 
of fluid flow manifold system, the effects of expansion 
can be minimized. Conversely, by heating the framework 
structure in cold weather, the effects of contraction can 
be minimized. 
Means of achieving the foregoing and other advantages 

of the present invention will be readily understood by 
reference to the following detailed description when con 
Sidered in conjunction with the accompanying drawings, 
in which: 
FIGURE 1 is a perspective illustration of a structure 

in assembled relation and made in accordance with the 
present invention and schematically illustrating a fluid 
flow manifold system. 
FIGURE 2 is a partial perspective view taken along the 

line 2-2 of FIGURE 1; 
FIGURE 3 is a partial fragmentary view taken along 

the line 3-3 of FIGURE 1; 
FIGURE 4 is an enlarged view of an assembled vertical 

Section of the framework as viewed from the outside of 
the structure; 
FIGURE 5 is an enlarged view of an assembled hori 

Zontal section of the framework as viewed from the inside 
of the structure; 
FIGURE 6 is a partial perspective view showing a 

corner and roof portion of the framework structure; 
FIGURE 7 is a sectional view taken along the line 7-7 

in FIGURE 6; 
FIGURE 8 is a sectional view showing the truss portion 

of the structure; 
FIGURE 9 is a sectional view showing attachment of 

the glazing panels to the framework structure. 
In the invention illustrated in the foregoing figures, a 

completed structure, generally indicated at 10, is illus 
trated in FIGURE 1 and is composed of vertical mem 
bers 11 and horizontal members 12 generally made of 
metal. One feature of the structure of the present inven 
tion is that it can be assembled and disassembled rapidly 
with a minimum of effort and labor. When it is desired to 
erect a structure of the present invention, a corner mem 
ber 14, illustrted in FIGURE 6, is placed over the pro 
truding vertical portion 16 of a base anchor plate 15. All 
of the vertical supporting members 11 and the corner 
members 14 have horizontal portions 13 extending there 
from. In the structure 10 illustrated in FIGURE 1, all of 
the glazing panels are of the same size and therefore, all 
of the horizontal portions 13 are spaced apart identically 
on all vertical supporting members 11. After a corner 
member 14 is erected on a base anchor plate 15, hori 
Zontal members 12 are slipped over the horizontally ex 
tending portions 13 of the corner member 14. At the same 
time, the opposing ends of the horizontal members 12, 
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which have been slipped over the horizontally extending 
portions 13 of the corner member 14, are slipped over 
the horizontally extending portions 13 of a vertical Sup 
porting member 11. In this manner, the framework for 
two glazing panels, one above the other, and extending 
at right angles from the corner member 4 has been 
formed. For greater rigidity horizontal members 12 can 
be fastened to the horizontally extending portions 13 
by means of machine screws or other suitable fasteners. 
The procedure is repeated, slipping horizontal members 
12 over the horizontally extending portions 13 of the last 
to be erected vertical supporting members 11, until all 
four walls of the structure 10 have been erected. As each 
corner is reached the procedure for erecting the corner 
member 14, as previously described, is repeated. 

During the erection of the walls, construction of the 
fluid-flow manifold system, contained within the hollow 
portions 17 of the horizontal members 12 and the vertical 
supporting members 11, is started. Before each horizontal 
member 12 or vertical supporting member if is put in 
place, a conduit member 18 is slipped into the hollow 
portion 17 of the supporting member. After the wall is 
completed, the conduit members 18 are hooked together, 
as will hereinafter be described, to form a continuous flow 
path for the fluid medium, thereby comprising a fluid-flow 
manifold system, all contained within the horizontal mem 
bers 2 and vertical supporting members 1. 
As illustrated in FIGURES 3, 4 and 5, the vertical Sup 

porting members 11 and horizontal members 12 are 
channel-like in shape, having a transverse slot 20 on one 
side thereof. The slot 20 provides access to the inside of 
the framework for easy assembly of the fluid-flow mani 
fold system and for future repairs or modifications. After 
the wall portions are assembled, with conduit members 
18 in place, the separate conduit members 18 within 
each horizontal member 12 or vertical Supporting mem 
ber 11 are joined together with snap-type fittings (not 
shown), for example, cross-T's may be utilized at the 
juncture of horizontal members 12 and vertical support 
ing members 11 to joint together the four converging con 
duit members 18, or if desired, couplings may be employed 
to separately join together the horizontal and vertical 
conduit members 18 so that they by-pass each other. As 
has been previously described, each wall portion may be 
constructed with its own fluid-flow manifold system or, 
if desired, the conduit members 18 may be interconnected 
throughout the entire building structure to provide a sin 
gle, continuous fluid-flow path for a heating or cooling 
medium. 
A suitable fluid-flow arrangement is illustrated sche 

matically by the arrows in FIGURE 1 and FIGURE 6. As 
illustrated, fluid is pumped upward through the conduit 
member 18 within one of the corner members 14. Suit 
able T-connections are utilized at the junctures with the 
horizontal members 12, adjacent to the corner member 
14. T-connections are also employed at the juncture of 
the horizontal members 12 which lie in the plane of the 
roof and the vertical members 11. At the intersections of 
the horizontal members 12 and vertical members 11, 
couplings are employed to separately join together the 
horizontal and vertical conduit members 18, respectively, 
so that they by-pass each other. In this fashion, the con 
duit members 18 within the corner member 4 opposite 
to the first described corner member and the conduit mem 
bers 18 within the horizontal members 2 lying at ground 
level form a return line for the fluid and direct it back 
to the pump (not shown) and heating and cooling equip 
ment (not shown). Various fluid-flow arrangements may 
be devised to suit the contemplated use of the finished 
building structure and depending on the conditions to 
which it will be subjected. 

After the conduit members 18 have been joined to 
gether to form the desired fluid-flow path, as has been 
previously described, the transverse slots 20 in the hori 
Zontal members 12 and vertical supporting members 11 
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4. 
may be covered by a removable panel or other suitable 
means. In the embodiment illustrated in FIGURES 3, 4 
and 5, a perforated grill 2 is fastened over the slots 20 
by means of removable screws 22. Thus, accidental ac 
cess to the fluid-flow manifold system is prevented while 
at the same time, the grill 21 may be easily removed in 
the event of needed repairs or modifications. The per 
forated grill 21 also facilitates some heating or cooling 
of the inside of the structure as the fluid-flow manifold 
system is being operated in accordance with temperature 
conditions. After the walls are erected, a cap 33 is placed 
over the top of each of the corner members 14, as can be 
seen in FIGURE 6. With the walls erected, construction 
of the roof can be undertaken. Main trusses 23 and Sub 
trusses 24 are put in place in line with and coplanar with 
each vertical supporting member 11. As illustrated, a 
main truss 23 is placed in line with every fifth vertical 
supporting member 1. As illustrated in FIGURES 2 
and 8, main truSS 23 has a supporting member 25 for 
added strength. For lightness, while at the same time 
providing the required strength, supporting member 25 
may be made of rigid honeycomb plastic web panel. 
Generally, main trusses 23 and sub-trusses 24 are simply 
laid in place, but if desired, they can be bolted to the wall 
portions or otherwise fastened down in any suitable 
fashion. Purlins 25 are spaced apart between adjacent Sub 
trusses 24 and transversely thereto and extend from one 
wall to the other. Together with the trough-like portions 
28 of the sub-trusses 24, the purlins 26 provide a flow 
path into the gutter 27 for rain and melting snow. Also, 
together with the sub-trusses 24 the purlins 26 provide a 
framework for the glazing panels 29, which may be dome 
shaped or flat, as illustrated in FIGURE 9. 

After the building structure framework, comprising the 
walls and roof, has been completed, the glazing panels 29 
can be installed. All of the horizontal members 12, ver 
tical Supporting members 11, main trusses 23, sub-trusses 
24 and purlins 26 have an extending L-shaped flange 30 
thereon to which is affixed the glazing panel 29 locking 
hardware, as best illustrated in FIGURES 8 and 9. The 
glazing panels 29 are fitted within a glazing frame 31 
which is then spot welded or otherwise fastened to a hinge 
member 32. The hinge members 32 are then bolted to the 
flanges 30 of the respective supporting members, trusses 
or purlins. Gaskets, plastic sealing tape, epoxy resins, or 
other Sealing means may be placed around the glazing 
frames 31 to Seal the glazing panels 29 therein and pre 
vent the intrusion of moisture and air into the building 
Structure. 
As has been described, the framework structure of the 

present invention containing a fluid-flow, heating and cool 
ing manifold system, minimizes the effect of expansion 
and contraction of the glazing panels and supporting 
framework with respect to each other, thereby preventing 
failure of the sealing materials and attendant deterioration 
of the structure. While the invention has been described 
in terms of a complete building structure, it is understood 
that the invention can be employed in other framework 
forms such as skylights, domed roof structures and the 
like. 

Others can readily adapt the present invention in other 
Specific forms by employing one or more of the novel 
features disclosed or equivalents thereof. All such practice 
of the invention is considered to be a part hereof pro 
vided it falls within the scope of the appended claims. 
What is claimed is: 
1. A building structure having wall portions and a roof 

portion, said wall portions comprising parallel spaced 
horizontally and vertically disposed supporting members 
arranged in transverse relation to each other, said hori 
Zontal and vertical members being of channel cross-sec 
tion and having a continuous longitudinal slot on one side 
thereof and a longitudinally extending flange portion on 
two sides thereof, said vertical supporting members hav 
ing spaced horizontal projections extending therefrom to 
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receive the horizontal members thereby forming a frame 
work structure with the vertical members; said roof por 
tion comprising a plurality of parallel spaced main truss 
and sub-truss members of tubular cross-section, said truss 
members being positioned coaxially and coplanar with 
each vertical supporting member; spaced purlin members 
Secured together in transverse relation to the truss mem 
bers, said truss members and purlin members having a 
longitudinally extending flange portion on two sides there 
of, the truss members and purlin members forming a 
framework structure; glazing panels fitted within the 
framework structures formed by the horizontal members, 
vertical members, truss members and purlins, said glazing 
panels having a glazing frame affixed to the periphery 
thereof; hinge members securing said glazing frames to 
the flange portions of the horizontal members, vertical 
members, truss members and purlins in secure abutting 
relation; and a fluid-flow heating and cooling manifold 
system contained within the horizontal members, vertical 
members and truss members, said fluid-flow manifold sys 
tem being effective to minimize the expansion and con 
traction of the glazing panels and glazing frames in rela 
tion to the framework structures and comprising a plural 
ity of interconnected conduit members disposed within the 
horizontal members, vertical members and truss members; 
and removable panels secured to the horizontal members 
and vertical members over the longitudinal slots therein 
to cover the openings and provide access to the fluid-flow 
manifold system. 

2. A building structure having wall portions and a roof 
portion said wall portions comprising parallel spaced, hol 
low, horizontally and vertically disposed members ar 
ranged in transverse relation to each other, said horizontal 
members being engaged with said vertical members at 
preselected vertical heights thereon to form a framework 
structure with the vertical members; said roof portion 
comprising a purality of hollow, parallel spaced truss 
members and a plurality of purlin members arranged in 
transverse relation to the truss members, said truss mem 
bers and purlin members forming a plurality of framework 
structures; glazing panels fitted within the framework 
structures formed by the horizontal members, vertical 
members, truss members and purlins; fastening means af 
fixing said glazing panels to the framework structures 
formed by the horizontal members, vertical members, 
truss members and purlins in secure abutting relation; and 
a fluid-flow manifold system disposed within the horizon 
tal members, vertical members and truss members, said 
fluid-flow manifold system being effective to minimize the 
expansion and contraction of the glazing panels in relation 
to the framework structures and comprising a plurality 
of interconnected conduit members disposed within the 
horizontal members, vertical members and truss members. 

3. A building structure having wall portions and a roof 
portion, said wall portions comprising spaced, hollow, 
generally horizontally and vertically disposed members 
arranged in angular relation to each other, said generally 
horizontal members being engaged with said generally 
vertical members at preselected heights thereon to form 
a framework structure with the generally vertical mem 
bers; said roof portion comprising a plurality of hollow, 
spaced truss members and a plurality of cross members 
disposed in angular relation to said truss members, said 
truss members and cross members forming a framework 
structure; glazing panels fitted within the framework struc 
tures formed by the generally horizontally and vertically 
disposed members and the truss members and cross mem 
bers; fastening means affixing said glazing panels to said 
framework structures; and a fluid-flow manifold system 
disposed within the generally horizontal and vertical mem 
bers and the truss members, said fluid-flow manifold sys 
tem being effective to minimize the expansion and con 
traction of the glazing panels in relation to the framework 
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6 
conduit members disposed within the generally horizontal 
and vertical members and the truss members. 

4. A building structure having wall portions and a roof 
portion, said wall portions comprising spaced, hollow, 
generally horizontally and vertically disposed members 
arranged in angular relation to each other, said gen 
erally horizontal members being engaged with said gen 
erally vertical members at preselected heights thereon to 
form a framework with the generally vertical members, 
said generally horizontal and vertical members having a 
longitudinal, outwardly extending flange portion on two 
sides thereof; said roof portion comprising a plurality of 
hollow, spaced truss members, each of said truss mem 
bers being positioned in line with opposing generally 
vertically disposed members; spaced purlin members 
secured together in angular relation to the truss mem 
bers, said truss members and purlin members having a 
longitudinal, outwardly extending flange portion on two 
sides thereof, the truss members and purlin members 
forming a framework structure; glazing panels fitted 
within the framework structures formed by the generally 
horizontally and vertically disposed members and truss 
members and purlin members, said glazing panels having 
a glazing frame affixed to the periphery thereof; fasten 
ing means affixing said glazing frames to the framework 
structures formed by the generally horizontally, anc 
vertically disposed members and truss members and pur 
lin members in secure abutting relation; and a fluid-flow 
manifold system disposed within the generally horizon 
tally and vertically disposed members and the truss mem 
bers, said fluid-flow manifold system being effective to 
minimize the expansion and contraction of the glazing 
panels in relation to the framework structures and com 
prising a plurality of interconnected conduit members 
disposed within the generally horizontally and vertically 
disposed members and the truss members. 

5. A building wall roof supporting structure having a 
plurality of wall portions, each of said wall portions 
comprising spaced, hollow generally horizontally and 
vertically disposed members arranged in angular rela 
tion to each other, said generally horizontal members 
being engaged with said generally vertical members at 
preselected heights thereon to form a plurality of frame 
work structures with the generally vertical members, said 
generally horizontal and vertical members having a longi 
tudinally outwardly extending flange portion on two sides 
thereof; glazing panels fitted within the framework struc 
tures formed by the generally horizontally and vertically 
disposed members, said glazing panels having a glazing 
frame affixed to the periphery thereof; fastening means 
affixing said glazing frames to the framework structures 
formed by the generally horizontally and vertically dis 
posed members in secure abutting relation, said fastening 
means comprising hinge members adapted to secure the 
glazing frames to the framework structures; and a fluid 
flow manifold system disposed within the generally hori 
zontally and vertically disposed members, said fluid-flow 
manifold system being effective to minimize the expan 
sion and contraction of the glazing panels in relation to 
the framework structures and comprising a plurality of 
interconnected conduit members disposed within the gen 
erally horizontally and vertically disposed members. 

6. A glazing panel supporting framework structure 
comprising a plurality of framework structures defined 
by spaced, hollow angularly disposed supporting mem 
bers, each of said framework structures comprising gen 
erally horizontally and vertically disposed supporting 
members arranged in angular relation to each other, said 
generally horizontally and vertically disposed members 
having a longitudinal, outwardly extending flange on two 
sides thereof, one of said members having spaced pro 
jecting portions extending therefrom to receive the other 
of said members, thereby forming a framework struc 
ture; glazing panels fitted within the framework struc 

structures and comprising a plurality of interconnected 75 tures formed by the generally horizontally and vertically 
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disposed supporting members, said glazing panels having 
a glazing frame affixed to the periphery thereof; hinge 
members securing said glazing frames to the flange por 
tions of the generally horizontally and vertically disposed 
members in secure abutting relation; and a fluid-flow 
manifold system contained within the generally horizon 
tally and vertically disposed members, said fluid-flow 
manifold system being effective to minimize the expan 
sion and contraction of the glazing panels and glazing 
frames in relation to the framework structures and com 
prising a plurality of interconnected conduit members 
disposed within the generally horizontally and vertically 
disposed members. 

7. A building wall framework structure comprising a 
plurality of framework structures defined by spaced, hol 
low supporting members arranged in coplanar relation 
ship, each of said framework structures comprising par 
allel spaced, hollow horizontally and vertically disposed 
members arranged in transverse relation to each other, 
said horizontal members being engaged with said vertical 
members at preselected vertical heights thereon to form 
a framework structure with the vertical members; glaz 
ing panels fitted within the framework structures formed 
by the horizontal and vertical members, said glazing 
panels having a glazing frame affixed to the periphery 
thereof; fastening means affixing said glazing frames to 

8 
the framework structures formed by the horizontal and 
vertical members in secure abutting relation, said fasten 
ing means comprising hinge members adapted to secure 
the glazing frames to the framework structures; and a 

5 fluid-flow manifold system disposed within the horizon 
... tally and vertically disposed members, said fluid-flow 
manifold system being effective to minimize the expan 
sion and contraction of the glazing panels in relation to 
the framework structures and comprising a plurality of 

10 interconnected conduit members disposed within the hori 
Zontally and vertically disposed members. 
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